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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or additions 
be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To 
ensure consideration of such an amendment, it MUST be submitted no later than the payment of 
the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview with 
Applicant's Representative (Mark M. Friedman, Registration No. 33,883) on 12/18/2009. 

3. The application has been amended as follows: 
In the Claims: 

Please AMEND claim 41-80 as follows: 

41. (Cancelled) (Withdrawn) An interface adapter for a packet network, comprising: 

a memory interface, for coupling to a memory, to which are written work items belonging 
to different transport service instances and corresponding to messages to be sent over the 
network; 

a plurality of execution engines, which are adapted to process the work items so as to 
generate gather entries defining packets to be transmitted over the network, each such execution 
engine comprising: 
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a buffer for holding the work items to bo processed by the execution engine, the 
buffer having a programmable watermark level; 

an execute machine, coupled to read the work items from the buffer and to 
generate the gather entries responsive thereto; and 

a fetch machine, coupled to fetch the work items from the memory to the buffer 
responsive to a volume of the work items in the buffer having fallen below the watermark 

a scheduling processor, coupled to assign the transport service instances to the execution 
engines for generation of the gather entries based on the work items belonging to the transport 
service instances; and 

one or more gather engines, which are adapted to generate the packets responsive to the 
gather entries. 

42. (Cancelled) (Withdrawn) An adapter according to claim A 1 , wherein each of the transport 
service instances is associated with a respective class of service, and wherein the watermark 
level in each of the execution engines is programmable responsive to the class of service of the 
transport service instances assigned to the execution engine. 

43. (Cancelled) (Withdrawn) An adapter according to claim 12, and comprising an execution 
access arbiter, coupled between the fetch machine in each of the execution engines and the 
memory interface so as to control an order of access to the memory by the fetch machines in 
fetching the work items, responsive to the classes of service. 
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44. (Cancelled) (Withdrawn) A method for communicating over a packet network, comprising: 

receiving work items corresponding to messages to be sent over the network; 

assigning each of the work items to one of a first plurality of execution engines; 

generating gather entries using, the assigned execution engines, the gather entries 
defining packets to be transmitted over the network responsive to the work items; 

arbitrating among the first plurality of the execution engines so as to distribute the gathc 
entries among a second plurality of gather engines; and 

generating the packets using the gather engines responsive to the gather 

45. (Cancelled) (Withdrawn) A method according to claim 44 , whoroin each of the work items 
belongs to a respective transport service instance among multiple transport service instances on 
the network, and wherein assigning the work items comprises selecting the respective transport 
service instances for service. 

46. (Cancelled) (Withdrawn) A method according to claim 15, wherein the transport service 
instances comprise queue pairs, and wherein the work items comprise work queue elements. 

47. (Cancelled) (Withdrawn) A method according to claim 45, wherein generating the gather 
entries comprises reading in succession the work items in a list of the work items maintained in 
memory for each of the transport service instances, and generating a sequence of the gather 
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entries corresponding to the work items in the list. 

48. (Cancelled) (Withdrawn) A method according to claim 45, wherein assigning each of the 
work items comprises: 

maintaining a third plurality of scheduling queues having respective heads and 

entering the transport service instances to which the work items belong in the queues; and 
selecting the instances from the heads of the queues for assignment to the 
execution engines. 

49. (Cancelled) (Withdrawn) A method according to claim 48, wherein maintaining the third 
plurality of th e sch e duling qu e u e s comprises associating the scheduling queues with r e sp e ctiv e 
class e s of communication s e rvic e , and assigning the transport s e rvic e instanc e s to th e sch e duling 
queues according to the classes of services to which the corresponding transport services belong. 

50. (Cancelled) (Withdrawn) A method according to claim 49, wherein selecting the instances 
for assignment to the execution engines comprises assigning the execution engines in accordance 
with a scheduling policy relating to the respective classes of service of the scheduling queues. 

5 1 . (Cancelled) (Withdrawn) A method according to claim 50, wherein arbitrating among the 
first plurality of the execution engines comprises arbitrating among the execution engines so as 
to submit the gather entries to the gather engines in an order responsive to the classes of service. 

52. (Cancelled) (Withdrawn) A method according to claim 48, wherein receiving the work items 
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comprises entering the transport service instances at the tails of the scheduling queues to which 
they arc assigned when work items belonging to the transport service instances arc received. 

53. (Cancelled) (Withdrawn) A method according to claim 4 8, wherein context information 
regarding each of the transport service instances is recorded in a memory, and wherein entering 
the transport service instances in the queues comprises directing pointers in the context 
information of each of the instances, except the instances at the tails of the scheduling queues, to 
point to the context information of succeeding * instances in the queues. 

54. (Cancelled) (Withdrawn) A method according to claim 4 5, wherein the transport service 
instances are assigned to respective classes of service, and whoroin selecting the respective 
transport service instances comprises choosing the instances responsive to the assigned classes of 

55. (Cancelled) (Withdrawn) A method according to claim 51, wherein arbitrating among the 
first plurality of the execution engines comprises submitting the gather entries to the gather 
engines in an order responsive to the classes of service. 

56. (Cancelled) (Withdrawn) A method according to claim 11, whoroin the work items belong to 
different transport service instances, which aro associated with respective classes of service, and 
whoroin assigning each of the work items comprises assigning the transport service instances to 
the execution engines responsive to the classes of sorvico. 

57. (Cancelled) (Withdrawn) A method according to claim 56, wherein arbitrating among the 
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first plurality of the execution engines comprises submitting the gather entries to the gather 
engines in an order responsive to the classes of service. 



58. (Cancelled) (Withdrawn) A method according to claim 56, wherein generating the gather 
entries comprises reading the work items from the memory using the execution engines, and 
comprising controlling an order of access to the memory by the execution engines in reading the 
work items, responsive to the classes of service. 



59. (Cancelled) (Withdrawn) A method according to claim 44 , wherein generating the gather 
entries comprises generating multiple gather entries corresponding to a single one of the work 
items, such that each of the gather entries defines no more than a memory road operation to bo 
performed by ono of the gather onginos. 



60. (Cancelled) (Withdrawn) A method according to claim 44, wherein the work items comprise 
descriptors indicating data to be read from a memory for inclusion in the packets, and wherein 
generating the packets comprises reading the data from the memory using the gather engines by 
direct memory access (DMA). 



61. (Cancelled) (Withdrawn) A method according to Claim 60, wherein receiving the work items 
comprises receiving remote direct memory access (RDMA) requests submitted by a host 
processor. 

62. (Cancelled) (Withdrawn) A method according to claim 60, wherein receiving the work items 
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comprises receiving indications of remote direct memory access (RDMA) responses to bo made 
responsive to RDMA request packets received via the network. 

63. (Cancelled) (Withdrawn) A method according to claim 60, wherein in at least some of the 
messages, the data read from the memory arc sent to a recipient via the network, and wherein 
receiving the work items comprises receiving descriptors indicating the data to be sent. 

64. (Cancelled) (Withdrawn) A method according to claim 60, wherein the work items belong to 
different transport service instances, which arc associated with respective classes of service, and 
comprising controlling an order of access to the memory by the gather engines for reading the 
data so as to give priority in the order of access to one or more of the gather engines responsive 
to the classes of service. 

65. (Cancelled) (Withdrawn) A method according to claim 44, wherein the first plurality is 
greater than the second plurality. 

66. (Cancelled) (Withdrawn) A method according to claim M, wherein the packets generated by 
the gather engines are transmitted over the network at a given transmission speed of the network, 
and wherein the first plurality and the second plurality are chosen so as to be capable: of 
generating the packets at a speed greater than the given transmission speed. 

67. (Cancelled) (Withdrawn) A method for communicating over a packet network, comprising: 
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receiving work il 



belonging to respective transport 



instances, wherein the 



transport 



instances 



iigncd to respective classes of i 



and the work items 



indicate messages to be 



the network using the transport 



instances; 



creating a multiplicity of scheduling queues corresponding to the classes of service, the 
scheduling queues having respective heads and tails; 

entering the transport service instances to which the work items belong in the scheduling 
queues according to the classes of service of the instances; 

selecting the instances at the heads of the queues to be assigned for service by a plurality 
of execution engines; 

generating gather entries using the assigned execution engines, the gather entries defining 
packets to bo transmitted over the network responsive to the work items; and 
generating the packets responsive to tho gather entries. 

68. (Cancelled) (Withdrawn) A method according to claim 67, wherein the transport service 
instances comprise queue pairs, and wherein the work items comprise work queue elements. 

69. (Cancelled) (Withdrawn) A method according to claim 67, wherein generating the gather 
entries comprises reading in succession the work items in a list of the work items maintained in a 
memory for each of the transport service instances, and generating a sequence of the gather 
entries corresponding to the work items in the list maintained for the selected instances. 

70. (Cancelled) (Withdrawn) A method according to claim 67, wherein selecting tho instances 
comprises determining tho scheduling queues from which tho transport service instances are to 



Application/Control Number: 10/052,435 Page 10 

Art Unit: 2451 

bo selected for service by the execution engines in accordance with a scheduling policy rotating 
to the rospectivo classes of service of the scheduling qucuos. 



71. (Cancelled) (Withdrawn) A method according to claim 67, wherein receiving the work items 
comprises entering the transport service instances at the tails of the scheduling queues to which 
they arc assigned when work items belonging to the transport service instances arc received. 

72. (Cancelled) (Withdrawn) A method according to claim 67, wherein context information 
regarding each of the transport service instances is recorded in the memory, and wherein, 
entering the transport service instances in the scheduling queues comprises directing pointers in 
th e cont e xt information of each of the instances, except the instances at the tails of the 
sch e duling qu e u e s, to point to th e context information of succeeding instances in th e qu e u e s. 



73. (Cancelled) (Withdrawn) A method according to claim 67, wherein receiving the work items 
comprises receiving remote direct memory access (RDMA) requests submitted by a host 
processor. 

74. (Cancelled) (Withdrawn) A method according to claim 67, wherein receiving the work items 
comprises receiving indications of remote direct memory access (RDMA) responses to bo made 
responsive to RDMA request packets received via the network. 
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75. (Cancelled) (Withdrawn) A method according to claim 67, wherein at least some of the 
messages comprise data to be read from the memory and sent to a recipient via the network, and 
wherein receiving the work items comprises receiving descriptors indicating the data to be sent. 

76. (Cancelled) (Withdrawn) A method according to claim 67, wherein generating the gather 
entries comprises reading the work items from the memory using the execution engines, and 
comprising controlling an order of access to the memory by the execution engines in reading the 
work items, responsive to the classes of service. 

77. (Cancelled) (Withdrawn) A method according to claim 67, wherein generating the gather 
e ntri e s compris e s: 

providing e ach of th e e x e cution engines with a buffer for holding the work it e ms to b e 
us e d in g e n e rating th e gath e r e ntri e s, th e buffer having a wat e rmark l e v e l; 

setting the watermark level responsive to the classes of service of the transport service 
instances assigned to each of the execution engines; 

reading the work items out of the buffer so as to generate the gather entries corresponding 
thereto; and 

fetching the work items into the buffers responsive to a volume of the work 
items in the buffer having fallen below the watermark level. 



78. (Cancelled) (Withdrawn) A method for communicating over a packet network, comprising: 
receiving work items corresponding to messages to bo sent over the network; assigning 
each of the work items to one of a plurality of execution engines, each of the execution engines 
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having a buffer for holding the work items to be used in generating the gather entries, the buffer 
having a programmable watermark level; 

reading the work items out of the buffer so as to generate gather entries defining packets 
to be transmitted over the network responsive to the work items; 

fetching the work items into the buffer responsive to a volume of the work items in the 
buffer having fallen below the watermark level; and 

generating the packets responsive to the gather entries. 



79. (Cancelled) (Withdrawn) A method according to claim 78, wherein each of the work items 
belongs to different transport service instances, which is associated with a respective class of 
service, and comprising setting the watermark lovol in each of the execution engines is 
responsive to the class of service of the work items assigned to the execution engine. 



80. (Cancelled) (Withdrawn) A method according to claim 78, wherein fetching the work items 
comprises arbitrating among the execution engines so as to control an order of access to the 
memory by the execution engines in fetching the work items, responsive to the classes of servio 



Allowable Subject Matter 
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4. Original Claims 1-40 are renumbered 1-36 respectively . Claims 2, 6, 1 1 and 13 are 
cancelled. Withdrawn Claims 41-80 are also officially cancelled by this Examiner's Amendment. 

5. The following is an examiner's statement of reasons for allowance: 

The Office has deemed Applicant's latest set of claim amendments and corresponding remarks / 
arguments persuasive to overcome the rejection under the prior art references with respect to the 
following amended claim features: 
An interface adapter for a packet network, comprising: 
a memory interface, for coupling to a memory; 

a first plurality of execution engines, coupled to the memory interface so as to 
read from the memory work items corresponding to messages to be sent over the network, and to 
generate gather entries defining packets to be transmitted over the network responsive to the 
work items, each work item belonging to a respective transport service instance among multiple 
transport service instances served by the adapter; 

a scheduling processor, adapted to receive the transport service instances from a host of 
the interface adapter and to enter each transport service instance in a respective one of a 
multiplicity of scheduling queues according to a respective class of service of the each transport 
service instance, and coupled to assign the work items to the execution engines, for reading the 
work items from the memory and for generation of the gather entries, by selecting the respective 
transport service instances for service from the scheduling queues in accordance with the 
respective classes of service of the transport service instances; 
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a second plurality of gather engines, which are adapted to generate the packets responsive 
to the gather entries; and 

switching circuitry, coupling the execution engines to the gather engines so as to submit 
the gather entries to the gather engines for generation of the packets responsive thereto. 

Specifically, Applicants argument that "the difference between the teachings of the Tzeng 
prior art reference and the present invention is that Tzeng performs service level classification of 
WQEs, whereas the present invention performs service level classification of QPs (or, more 
generally, of transport service instances)" is found to be persuasive. Applicant's remarks that the 
"HCA 12 of Tzeng receives WQEs from the host, classifies the WQEs according to service 
levels as determined from service level information in the WQEs themselves, matches up WQEs 
with QPs only after the WQEs have been classified according to service levels, and generates 
corresponding packets" and that "the present invention uses a scheduling processor to receive 
transport service instances from the host and to assign the transport service instances to schedule 
queues according to service level before ever reading the associated WQEs, and then matches up 
the transport service instances with their WQEs (or, more generally, with their work items) in 
execution engines, and generates the corresponding packets in gather engines", as recited in 
amended independent claim 1, is also found to be persuasive. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Glenford Madamba whose telephone number is 571-272- 7989. The 
examiner can normally be reached on Monday-Friday 7:00AM-4: 30PM, first Fridays OFF. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Follansbee can be reached on 571-272-3964. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. Information 
regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, .contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 



/Hassan Phillips/ 
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